Investigation of interaction of Leu-enkephalin with lipid membranes.
Enkephalins are peptides with morphine-like activity. To achieve their biological function, they must be transported from an aqueous phase to the lipid-rich environment of their membrane bound receptor proteins. In our study, zeta potential (ZP) method was used to detect the association of Leu-enkephalin and Leu-enkephalinamide with phospholipid liposomes constituted from egg-phosphatidylcholine (EPC), dioleoyl-phosphatidylethanolamine (DOPE), cholesterol (Chol), sphingomyelin (SM) as well as soybean phospholipid (SBPL). Transfer of the peptides over lipid membranes was examined by electrophysiology technique (ET) and fluorescence spectroscopy (FS), and further confirmed using 4-fluoro-7-nitrobenzofurazan (NBD-F) labeled Leu-enkephalin (NBD-F-enkephalin) with confocal laser scanning microscopy method (CLSM). Results of zeta potential showed that enkephalinamide associated with lipid membranes and gradually saturated on the membranes either hydrophobically or electrostatically or both. Data from electrophysiology technique indicated that Leu-enkephalin could cause transmembrane currents, suggesting the transfer of peptides across lipid membranes. Transfer examined by fluorescence spectroscopy implied that it could be separated into three steps, adsorption, transportation and desorption, which was afterward reaffirmed by confocal laser scanning microscopy. Transfer efficiencies of enkephalin across SBPL, EPC/DOPE, EPC/DOPE/SM, EPC/SM and EPC/Chol lipid bilayer membranes were evaluated with ET and CLSM experiments. Results showed that the addition of either sphingomyelin or cholesterol, or negatively charged lipid in lipid membrane composition could lower the transfer efficiency.